Abstract: Hepatitis C infection is one of the most common causes of chronic liver disease. It is growing threat and main burden on public health. Globally more than 170 million people are infected with hepatitis C virus (HCV), up to 4 million new infections annually and each year more than 350000 dies of HCV related complications, including cirrhosis and hepatocellular carcinoma (HCC). Thus this descriptive case-series study was conducted in five health facilities in Sulaimani city, from 23rd December 2015 to 10th of June 2016. The data were collected from 180 HCV infected patients by face to face interview; they were interviewed privately by using a structured questionnaire. P-values of ≤0.05 were considered statistically significant. Out of 180 patients, 45% were males and 55% were females, the mean age of the cases was 33.18 years, regarding marital status 55.5% of the cases were single. The majority of the cases were diagnosed by routine screening. Most of the patients (70.7%) had no signs and symptoms at the time of diagnosis. In each patient at least two identifiable risk factors for getting HCV infection were reported. Among the patients that had genotype test, 67.2% of them infected with genotyope1. More than threequarters of the participants had elevated alanine aminotransferase (ALT) and aspartate aminotransferase (AST). More future studied parameters and practical skills should be performed to significantly reduce the risk of HCV infection in Sulaimani.
INTRODUCTION
HCV infection is considered a clinical and public health challenge worldwide [1] . The World Health Organization (WHO) estimates that the virus affects roughly 3% of people worldwide [2] . HCV infects mainly liver cells causing an acute hepatitis, of those acutely infected; approximately 15% will clear the virus without medical intervention while the rest will develop chronic hepatitis C (CHC). Almost 30% of CHC will progress to cirrhosis, of which 20% will progress HCC [2] . Patients with chronic HCV are at a great risk of complications from acute hepatitis A virus (HAV) and acute hepatitis B virus (HBV) infections, HAV and HBV can be prevented by vaccination and the vaccines have been reported to be safe and effective in individuals infected with chronic HCV [3] . Nosocomial transmission of HCV appears to occur more often in developing countries because best precautions may not be taken. Therapeutic injections by health care workers, shaving by barbers, ear-piercing, tattooing as well as sharing nail clippers, razor blades and toothbrushes known to be associated with HCV infection are commonly encountered in developing countries [4] .
Epidemiological information on HCV is important for strategic prevention of CHC, liver cirrhosis and HCC [5] . There is limited clinical data on HCV infections in Sulaimani city (Kurdistan Region of Iraq) regarding socio-demography, risk factors for transmission, diagnostic methods, follow up of patients, and control measures. However, there are reported previous studies about HCV prevalence among blood donors, haemodialysis (HD) patients and HCV genotypes in Sulaimani city [6] [7] [8] [9] .
This study was conducted to identify sociodemographic background, risk factors, clinical presentations and laboratory profiles of HCV patients in Sulaimani city. The study will help health professionals for better planning to control and managing HCV infections in Sulaimani city and will help researchers for suggesting hypothesis for future HCV studies.
PATIENTS AND METHODS

Patients and study designs
A descriptive case-series study was conducted from 23 rd December 2015 to 10 th of June 2016 in five health facilities in Sulaimani city which were highly visited by HCV cases. Convenience sampling method was used for selection of the patients. The current study involved 180 confirmed cases of HCV infections. Eighty of the participants were selected from Kurdistan Centre for Gastroenterology and Hepatology (KCGH), 75 patients were from Sulaimani thalassemia centre of Shahid Hemn Teaching Hospital, fourteen patients were from Sulaimani dialysis centre, seven patients were from dialysis centre of Shar Teaching Hospital, and four cases were from Shahid Hadi Consultation Clinic.
The sample size was determined depending on the obtainable time for performing the study and number of HCV infected patients who visited these facilities. Patients with positive anti-HCV antibodies and/or detectable HCV viral load by PCR were regarded as HCV patients were included in this study except those who co-infected with other hepatitis viruses. The response rate was high (98.8%). Constant effort was made to explain the importance of the study and its benefits to the participants and community. Selfadministration questionnaire was used to collect data that included socio-demographic variables, risk factors and clinical data.
Risk factors' score was measured with twelve questions; the patients had two prearranged choices to choose which was (Yes) and (No) answer to conclude risk factors of respondents, each answer with (Yes) worth one mark whereas answer with (No) was given zero. So the total marks were out of twelve.
Statistical analysis
The Statistical Package for Social Science (SPSS version 22, IBM Statistics.inc) was used for data entry and analysis. Data were entered every day; duplicated data entry was executed to ensure quality control. Two approaches were used: descriptive and analytic. The descriptive approach included the calculation of frequencies, percentages, and means, while in the analytic approach, independent-sample t-test was used to compare between means of two different samples. P-value ≤0.05 was used to show a statistically significant difference. Qualitative and quantitative variables were respectively expressed as percentage and mean± 95% confidence intervals (CI). Texts, Tables and Figures were used for demonstration of the results.
Ethical considerations
Ethical approval was obtained from both of Sulaimani Polytechnic University and General Directorate of Health in Sulaimani city to performing this study. The patients were recruited for this study informed about the objective of the study and they were free to participate in the study also participation was voluntary. A verbal consent was taken from the patients. The confidentiality of the collected data was guaranteed.
RESULTS
Overall 180 patients were diagnosed by several techniques of antibody tests, more than half of them (54.4%) were diagnosed by enzyme-linked immunosorbent assay (ELISA) test as well as electrochemiluminescence immunoassay (ECLIA) and enzyme linked fluorescent assay (ELFA) were used for diagnosis in 23.9% and 21.7% of the cases respectively. Only 149 of them had PCR test.
Socio-demographic characteristics of the HCV patients
Out of 180 patients, 81(45%) were males and 99 (55%) were females; male-female ratio was 0.82:1. The age range of the patients was 6-79 years with mean age was 33.18 (95% CI 30.68-35.68) years. The mean age of males was 30.21 (95% CI 26.43-33.99) years; while the mean age of females was 35.61 (95% CI 32.33-38.89) years. There was a statistically significantly difference between males and females in the mean age (P=0.035). In our study 93.9% of the cases were ≥ 15 years of age and 16.7% of the patients' age was ≤ 17 years.
There was a predominant urban distribution of subjects as compared to semi-urban and rural (55%, 29.4% and 15.6% respectively), while more than half of participants (55.5%) were single, over one third of them (36.7%) were married and only 7.8% of the patients were widowed. Regarding patients' educational level, the disease was higher in the patients with primary level (35.6%) also in the patients with the secondary level was 34.4% as compare with the other educational levels. In relation to the patients' occupations, the frequency of the disease was higher among students followed by housewife and unemployed (28.3%, 26.7% and 23.4% respectively) ( Table 1) . (Figure 1 ).
Figure 1
Relative frequencies of risk factors score of the patients regarding hepatitis C
Hepatitis C in relation to high risk groups and nonhigh risk group
The study sample included high risk groups to HCV infection which were thalassemic patients (48.3%), HD patients (21.7%), diabetes mellitus (DM) patients (12.2%) and hemophilic patients (3.9%), whereas non high risk group constituted 13.9% (Figure 2 ). 
Figure 3 Vaccinations against hepatitis A and hepatitis B viruses
Laboratory tests
The main reasons for performing anti-HCV antibody tests 
Liver enzymes tests (ALT, AST)
Over all, the result demonstrated that 166 out of 180 patients had ALT and AST tests, consisted of 74 males and 92 females. In general 25.9% of the patients had normal ALT level and 74.1% of them had elevated ALT level while 21.1% of the patients had normal AST level and 78.9% of them had elevated AST level.
ALT concentration elevation was higher in females compared to males (81.5% and 64.9% respectively); likewise AST concentration elevation was higher in females compared to males (85.9% and 70.3% respectively) ( Table 6 ). 
AST: ALT ratio
The Figure showed that 86 (52%) of the patients had AST: ALT ratio > 1 and 80 (48%) of the patients had AST: ALT ratio ≤ 1.
Figure 4 Relative frequencies of AST: ALT ratios
DISCUSSION
Socio-demographic characteristics of the hepatitis C patients
The current study found that 55% of the patients were females and 45% were males. A study in Mashhad (Iran) affirmed that the association between the HCV antibody positivity and gender was not statistically significant [10] ; the female predominance in gender in our study sample could be explained from the fact that females are more prone to the risk factors for this infection such as cosmetic surgery.
In the present study, the females were found to be obviously older compared to males (mean age, 35.61 vs 30.21, P = 0.035), this significant finding was showed in other case series study which was carried out in northeastern Poland [11] . Moreover, a cross-sectional survey was conducted in the Republic of Ireland indicated that females were significantly older than males [12] . The differences in mean age of males and females among our patients could be explained by the fact that rate of chronicity in HCV infection seems to be lower in women, especially younger women [13] .
In our study 93.9% of the cases were ≥ 15 years of age. A study observed that annual incidence of seropositivity in those age ≥ 15 years were nearly 45-fold higher than children < 15 years of age [14] .
In the present study, majority of the patients (55%) were from urban areas, this finding is similar to the study was done in north-eastern Poland [11] . Conversely, a study was conducts in Alexandria (Egypt) found that most of the patients were from rural setting [15] . This high distribution among urban patients in our study may be partially due to the fact that study was conducted in health facilities that located in the city centre, also the ratio of urban/rural population are more and the risks of HCV transmission are more common among urban than rural.
In the current study, the frequency of HCV infection was high (55.5%) among single patients. Likewise, a cross-sectional study found the significant association between positive results for hepatitis C and marital status; single, widowed and divorced individuals have a greater chance of having HCV than married individuals [16] . On the contrary, another survey reported that the association between HCV infection and marital status was not statistically significant [17] . The differences in marital status among our patients could be explained by almost half of the study sample participants were thalassemics that have difficulty in marriage process, and 16.7% of the patients' age was ≤ 17 years, those were under age of marriage.
The study found that the disease was higher in the primary and secondary levels (35.6% and 34.4%) respectively than other educational levels. Conversely, a study was conducted in Nigeria in 2014 reported that the HCV infection was not significantly associated with educational levels [18] .
Regarding patients' occupations; the students occupied the first place (28.3%) this refers to that students behave less attentively regarding some facts that affect their lives and health. However a study carried out in Serbia in which the disease was high in unemployed patients [19] .
Patients' status at the time of diagnosis
Only 29.3% of the subjects were symptomatic at the time of diagnosis. Our finding is in agreement with a systematic review study was conducted in Egypt, showed that 25-30% of patients with acute HCV infection develop symptoms [20] . Another study was conducted on 77 Italian and Spanish children, observed that HCV was commonly asymptomatic among them [21] .
Risk factors scores of patients regarding hepatitis C
Risk factors for HCV transmission were found in all study patients. In each patient at least two identifiable risk factors for acquiring HCV were reported. Likewise another study was conducted in Egypt found each patient had at least three risk factors for getting HCV [15] . Our findings are inconsistent with the findings of a study revealed that in 20% of patients the agent transmission happened by unknown route [22] .
Vaccinations against HAV and HBV
A noticeable finding in this study was none of the patients received hepatitis A vaccine and only 46.1% of them received hepatitis B. In contrast, a cohort study was conducted on CHC patients in USA reported that 56.3% of them were vaccinated against hepatitis A and 59.1% of them were vaccinated against hepatitis B [23] . Our result may be due to hepatitis A vaccine is not available in adequate number till meet needs of the risk groups; in addition in our country majority people got HAV infection in childhood which provided immunity to them. However, hepatitis B vaccine is available in our country, but more than half of the cases not received the vaccine this is might be due to they have no sufficient information about importance of receiving hepatitis B vaccine.
The main reasons for performing anti-HCV antibody test
Majority of the cases including in our study were detected on screening, without having any signs and symptoms of the disease. Our findings are in agreement with findings of a study was conducted in India in 2010 reported that the high proportion of HCV cases was incidentally identified on routine screening [24] . This could be explained from the fact that majority of HCV cases are asymptomatic [25] , therefore most of the infected individuals were not aware of their infection and majority of them were diagnosed by routine screening.
Frequency of HCV genotypes
The current study observed that among the patients who had genotype test, genotype 1 had been highly prevalent followed by genotype 4 (67.2% and 27.6% respectively). Globally, genotype 1 is estimated to account for more HCV cases than any other genotypes, while Middle East has a large number of genotype 4 [26] . On the other hand, genotype 4 is the cause of about 20% of the 170 million cases of HCV in the world [21] . Our finding regarding genotype 1 is nearly consistent with the result of a study was conducted in Sulaimani city in 2009 that revealed 87% of study patients had genotype 1 [9] .
Liver transferase (ALT and AST)
The current study found that 25.9% of the patients had normal ALT. In contrast a study was conduct in north Italy reported 67.62% of the patients had normal ALT [27] . Our result may be due to the patients had no commitment with the prescriptive antiviral drugs. In the present study 78.9% of the patients had elevated AST this figure is inconsistent with a study was conducted in New Delhi [28] . Moreover, a survey was performed in urban areas of Antananarivo-Madagascar found high aminotransferase ALT and AST activity was significantly associated with anti-HCV positivity, and patients with active HCV infection [17] .
AST: ALT ratio
The result indicated that more than half (51.9%) of the patients had AST: ALT ratio greater than one and this represent an undesired laboratory result for these patients. The ratio is usually less than one in viral hepatitis, the ratio always rises to more than one as cirrhosis develops perhaps because of reduced plasma clearance of AST secondary to decreased function of sinusoidal cells, ALT exceeds AST in viral hepatitis, chronic active hepatitis, toxic hepatitis, and cholestatic hepatitis [29] .
Strengths and limitations of the study
The strength of this study lies in that the study population selected from multi-health facilities, where were highly visited by HCV patients for receiving various services and treatments. Up to our knowledge, this is the first study in Kurdistan region that assessed the patients for history of receiving hepatitis A and hepatitis B vaccines.
However, face to face interview has great advantage in collecting data, but also has some negative impacts in disclosing some personal information which are sensitive and private risk factors regards as taboo and social stigmatic issues such as sexual promiscuity and drug abuse, these together not included in this study could influence the results. During pilot study, some young males were asked about extra marital sexual relationship and substance abuse some of them denied and others refused to answer the questions rigorously. The viral genotype and viral load were not done for all patients because they were not available in governmental laboratories and they were expensive in private laboratories.
COCLUSIONS
This study showed that most of HCV patients were asymptomatic at the time of diagnosis. High proportion of the cases was diagnosed on routine screening. Majority of HCV infected patients had history of sharing personal hygiene items, blood transfusion and therapeutic drug injection. The disease was more common among high risk groups. Over half of the patients were not received HBV vaccine and none of them received HAV vaccine. The most common genotypes among the patients were genotypes 1 and 4. Majority of the cases had elevated liver enzymes (ALT, AST).
